Summary. Triglycerides are insoluble in water and the major function of the digestive processes is to convert them into more polar forms. This transformation occurs in the small intestinal lumen by the action of lipase, in the presence of colipase, at the oil-water interface. Pancreatic lipase releases the fatty acids located at the 1 and 3 positions of the triglycerides to form 2-monoglycerides ; this enzyme can only hydrolyze 25 to 50 p. 100 of the latter.
The free fatty acids and 2-monoglycerides resulting from lipolysis are solubilized in the bile micelles to form mixed micelles. Transfer from the lipids of the lumen to the absorptive cell membrane is opposed by the diffusional resistance of the unstirred aqueous layer coating the intestinal epithelium.
Fat absorption occurs rapidly in the duodenum and jejunum ; monoglyceride absorption is higher in the tip cells than in the crypt cells.
In the smooth endoplasmic reticulum, triglycerides of the intestinal mucosa are biosynthesized (i) from free fatty acids which acylate endogenous glycerophosphate via phosphatidic acids and 1.2 diglycerides (the glycerol released after lipolysis of dietary triglycerides was not extensively used for this biosynthesis), (ii) from 2-monoglycerides by direct esterification and (iii) from 1-monoglycerides by phosphorylation via lysophosphatidic acids. Before fatty acids are used for acylation reactions, they must be converted to their corresponding CoA derivatives.
The resynthesized triglycerides accumulate within the Golgi apparatus where chylomicrons are formed by the addition of phospholipids and proteins (previously synthesized in the rough endoplasmic reticulum), cholesterol and sugars. Chylomicrons in the Golgi vesicles are secreted into the intercellular spaces by exocytosis, then travel through into the lamina propria and the lymphatics.
In fact, the resynthesized triglycerides are transported in the lymph by chylomicrons and very low density lipoproteins ; particle sizes range from 0.05 to 0.75 !m in diameter.
The triglycerides form the core of these particles, while the phospholipids, cholesterol and proteins appear to surface-coat the core ; the chylomicron proteins (0.5 to 2 p. 100 in mass) are of considerable importance in their formation and transport. The apoproteins of these in the rat are ; apo A (7 p. 100), apo B (20 p. 100), apo C (70 p. 100) and apo E (3 p. 100). The first two apoproteins are synthesized by the enterocytes while apo C would be brought by plasma very high density lipoproteins.
The phospholipids in chylomicrons are mainly of endogenous origin ; the cholesterol derives from many sources (diet, blood, digestive secretions, new (Hamosh and Scow, 1973 ; Hamosh et al., 1975) Rozier, 1947, 1948 ; Desnuelle, Naudet and Constantin, 1951 ; Savary and Desnuelle, 1956 ), Mattson and his collaborators (Mattson et al., 1952 ; Beck, 1955, 1956 ; Mattson and Volpenhein, 1968) , and Borgstrbm (1952a, b ; 1953a, b ; 1954a, b Clement and Bezard, 1962) . Lipase activity according to the triglyceride fatty acid structure (double-bond localization, branched polyenoic acids, chain longer than 18 C) has been studied by Brockerhoff (1970 (Favarger, 1958 (Favarger, , 1960 Bennett, 1964 ; Vodovar et al., 1965) . It should be noted that the enzymes needed for triglyceride resynthesis are usually inactive at that level, but acquire this synthesizing ability (Hoving and Valkena, 1969 ; Rodgers and Bochenek, 1970 Volpenhein, 1962, 1964 ; Clement and Paris, 1964 ; Paris and Clement, 1968) .
It is now admitted that intact triglycerides cannot be absorbed.
A. - Triglyceride synthesis is carried out : -with acyl CoA which esterifies the Sn glycerol-3 phosphate in the way described by Weiss and Kennedy (1956) and the data reported by Dawson and lsselbacher (1960) , Johnston and Bearden (1960a, b) (1968a, b) , may also occur in the enterocyte according to RAO, Sorrels and Reiser (1970) , but the importance of this route remains to be determined in vivo.
The computations of Kern and Borgstr6m (1965) Desnuelle, 1963) .
According to Paris and Clement (1965, 1969) Some studies using autoradiography with electron microscopy (Strauss and Ito, 1965 ; Cardell, Badenhausen and Porter, 1967 ; Dermer, 1968 ; Carlier, C[6ment and Noirot-Thimothée, 1969 ; Carlier, 1971 Carlier, , 1973 have made it possible to determine lipids at some levels (microvilli, subjacent apical cytoplasm) where they could never have been detected by staining ( fig. 6A ). These studies also demonstrated that the labelled lipid droplets are bound to the smooth reticulum membranes and fuse in the Golgi apparatus where they are of the same size as those in the lymphatic chylomicrons.
Lipids have been sometimes evidenced in the rough plasmic reticulum, thus confirming the conclusions of Cardell, Baden-Hausen and Porter (1967) (Mahley et al., 1971) . At that level, sugars would be added also (Redgrave, 1971 ; Schachter and Roden, 1973) to the prechylomicrons due to the glycosyltransferases present (Kessler, Narcessian and Mandlin, 1975) . The Golgi apparatus is limited to the supranuclear zone ( fig. 6B ).
During absorption, the intercellular spaces dilate and the chylomicrons fuse with the plasmic membrane, reaching those spaces by a reversed type of pinocytosis or exocytosis. Friedman and Cardell (1972) showed morphologically that this exocytosis occurred by a fusion of the Golgi vesicles with the lateral plasmic membrane ; Carlier and Bezard (1975) confirmed this in an autoradiographic study.
The chylomicrons first appear in the intercellular space, then in the lamina propria and finally in the lymphatics.
As filaments and microtubules are associated with elements of the endoplasmic reticulum and the Golgi apparatus, Glickman (1976) (Zilversmit, 1965 ; Blanchette-Mackie and Scow, 1973 ; Boquillon, Carlier and Clement, 1974) .
The chylomicron Sf (= floating unit = Svedberg unit) is > 400 and that of the VLDL ranges between 20 and 400.
The chemical composition of chylomicrons includes 85 to 90 p. 100 of triglycerides (mixed with small amounts of monoglycerides and diglycerides, cholesterol esters, free fatty acids) localized at the center, 8 to 13 p. 100 of phospholipids, 2 to 3.4 p. 100 of free cholesterol and 0.5 to 2 p. 100 of protein in surface. These surface substances, which are more polar than those of the center, play an important role in maintaining particle structure (Zilversmit, 1965 (Zilversmit, , 1968 . The composition and structure of the VLDL are similar to those of the chylomicrons but the VLDL are richer in proteins, phospholipids and cholesterol and poorer in triglycerides.
1. -The protein moiety. Although the protein content of these particles is low, the presence of protein is imperative for their formation and transport.
It has been known for some time that the mucosa can synthesize some proteins which are later found in the lymph (Windmueller, Herbert and Levy, 1973 ; Havel, Kane and Kashiap, 1973) ; apo E would also be synthesized by the liver (Marsh, 1976 ; Felker et al., 1975) . Apo B plays a major role in chylomicron formation in humans presenting an abetalipoproteinemia : there is no intestinal absorption of long-chain fatty acids, no chylomicron formation in the intestinal mucosa and, thus, no lymph transport of lipids. Only short and medium-chain fatty acids can be absorbed directly, reaching the liver by the portal blood. When the rat is given drugs such as cycloheximide or its derivatives, which inhibit protein synthesis, the transfer of phospholipids and proteins of the rough endoplasmic reticulum towards the Golgi apparatus does not occur (Levy, Fredrickson and Lester, 1966 ; Vodovar, Massicard and Flanzy, 1968) (Bragdon and Karmen, 1960 ; Kayden et al.,1960 ; Kayden, Karmen and Dumont, 1963 ; Boucrot and Clement, 1965) . When dietary fats contain short and medium-chain fatty acids, and these fatty acids mainly use the portal route, the triglyceride composition of lymph chylomicrons does not reflect that of the ingested triglycerides (Clement et al., 1963 ; Gottenbos and Thomasson, 1963 ; Courel and Clement, 1964) .
This non-dietary fatty acid dilution of the exogenous fatty acids of lymph triglycerides appears particularly high at the beginning and the end of absorption (Kayden et al., 1960 ; Kayden, Karmen and Dumont, 1963 ; Courel and Clement, 1964 ; Verdino, Blank and Privett, 1965) and is evidently very low at maximal absorption (6 to 8 h after a meal in humans ; 2 to 3 h after in rats). (Burr, McPherson and Tidwell, 1960 ; Di Costanzo and Clement, 1965a, b ; Baxter, 1966) . The intraluminal endogenous lipids undergo the same processes as dietary lipids. These endogenous lipids originate mostly from those present in the digestive secretions, mainly the bile (3 mg/h/rat ; 0.5 to 5 g/24 h/man) (Ockner, Hughes and lsselbacher, 1969a ; Baxter, 1966 ; Simmonds, Redgrave and Willix, 1968) and also in desquamated cells according to Cotton (1972) studying the rat (1.12 mg/30 min) and to Croft and Cotton (1973) studying humans (12 to 30 g/day). Some endogenous fatty acids constituting chylomicron triglycerides could also be derived from blood lipids irrigating the intestinal mucosa (Burr, McPherson and Tidwell, 1960 ; Baxter, 1966 ; Boucrot and Clement, 1969 ; Gangl and Ockner, 1975) or could be synthesized at that level (Coniglio and Cate, 1958 ; Ganguly, 1960 ; Franks, Riley and Isselbacher, 1966 (Zakim and Ho, 1970) and is more intense in the crypts than in the cristae of the villi (Dietschy, 1968) .
The fatty acid carbon-chain may also be transformed in the enterocyte by elongation, shortening and double-bond formation (Boucrot and C1 6 ment, 1965b ; Reeve and Franks, 1968 ; Bickerstaffe and Annison, 1969 (Scow, Stein and Stein, 1967 ; Nilsson, 1968 ; Arvidson and Nilsson, 1972) .
Chylomicron cholesterol has several origins : the diet (Swell et al., 1955 ;  Borgstrbm, Lindhe and Wlodawer, 1958 ; Clement, Clement and Brasseul, 1959 ; C16ment and Mead, 1959 ; Chevallier and Vyas, 1963) , the bile, the blood irrigating the intestinal mucosa and especially enterocyte synthesis (Dietschy and Siperstein, 1965 ; Lutton, 1972, 1973 
